Activation of dopamine D1 receptors in the medial prefrontal cortex produces bidirectional effects on cocaine-induced locomotor activity in rats: effects of repeated stress.
We examined the effects of repeated stress and D1 receptor activation in the medial prefrontal cortex (mPFC) on acute-cocaine-induced locomotor activity in rats. Male rats were given 7 days of either handling (Controls) or a variety of stressors. After 8-17 days' withdrawal, rats received an intra-mPFC microinjection of the full D1 agonist, SKF 81297: 0, 0.03, 0.1 or 0.3 microg/side followed by an i.p. saline or cocaine injection (15 mg/kg, i.p.). The target sites were either the dorsal or ventral mPFC. We also divided rats into either high or low responders based on their locomotor response to an acute cocaine injection. In the dorsal PFC, low responder Control and Stress groups demonstrated an augmentation of cocaine-induced increases in activity after SKF 81297, compared with vehicle, microinjection. In contrast, high responder rats demonstrated a suppression of cocaine-induced increases in activity after intra-mPFC SFK 81297 infusion, with an apparent 10 times higher sensitivity in the Stress group. In the ventral PFC, low responder Controls showed no changes after SKF 81297 infusion, while the Stress group showed an increase in cocaine-induced activity in response to SKF 81297. In high responders given SFK 81297 into the ventral mPFC, cocaine-induced activity was suppressed in Controls, while stress pretreatment rendered animals resistant to SKF 81297 effects. These results indicate that D1 receptor activation effects in the mPFC are bidirectional depending on whether rats have a high or low locomotor response to cocaine. Further, daily stress alters the sensitivity of the mPFC to SKF 81297, which is dependent on whether the dorsal or ventral mPFC is targeted.